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The study of the rainfd over the drain -e area of 
Strawberry Creek is in no sense finished. h e  conclu- 
sions here resented iiiust be regarded as rovisional. 

the exposure of raingages, local as well as general, 
needs much careful study. Thc atteiiipt to deteriniuc 
the amount of water falliw on ik c1rai:i;we area is beset 
with difficulties, relating fk t  to the rantion between 
the catch of the raiiigage and the artutd raiiifidl in its 
immediate vicinity, slid second to the distribution of 

recipitation in diff erent mrts of IL diversified w:i.tershed. 

be continued not. only for Striiwberr;v Creek, but for other 
areas, s i d l  and large, until tlie relations between rainfall 
and rainfall measurements are better known. A word 
of caution is necessary: Although it is probable that many 
rainfall records are iiot accurate stntenicnts of the actual 

recipitation, they are the best available and should iiot 
{e rejected out of hand. Such records inay and should 
in time be supplemented by more accurate data, but as 
they stand they re resent accumulated material of great 
value, which sho s d not be rejected, escept for ood 
mason. The purpose of this report is to indicate%ow 
detailed work may increase the information already ob- 
tained, and to show the relations u on which detailed 

sin le result of the two years' work is probably t le clear 

of shielding of the gage is highly desirable if nccurate 
records are to be obtained. 

One result, R owever, is clearly evident, and t I; iat. is that 

gtudies like that upon w t iich this report is Imscd should 

P water supply studies may be based. 4 he most im ortant 

in d ication that, at  least in wind-swept regions, some kind 
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DISTRIBUTION OF THUNDERSTORMS IN THE UNITED 
STATES. 

By WILLIAM H. ALEXANDER, Local Forecaster. 

[Dated: Weather Biimau, Clewlaud. Ohio, July 3. 19lJ.J 

INTRODUCTION. 

The writer confesses to a peculiar acliiiirstioii for blie 
thunderst.orm, bein ever and alwagp deeply impressed 
with the beauty anc K subliniity exhibited in its appro:ich 
and passa e. Led on by this natural impulse, tlircct. 
and thoug K itful attention has been given to these storms 
for quite a number of years and over a considerable 
area measured in degrees of latitude (17' to  44O N. 
lat.). Not onl so, but all available literat.ure bearing 
on them has teen read with diligence. The primary 
purpose of this pa er, howover;is to present in a brief, 
simple way some iE at.a on the distribution of t,hunder- 
storms over the United Stat.es and the neigliborinu 
Canadian Provinces. The materid hns been collectex 
by the approval of the Chief of Burcnu and wibh t.he 
assistance extended by officials in charge of t.hc various 
stations. There seems to be a real need for sonie inore 
definite, detailed, and up-to-date stal;ist.ics on the sub- . ject; perhaps the information will serve to sup lement. 
the paper on the thundeistorm by Prof. W. J! Hum- 

As suugested by Prof. Humphrey.; in his paper, " t h o  
eograpLc distribution of the thundeistorni niay safely 

[ e  inferred froni the fact that it is caused by strong 
vertical convection of humid air." This distribution 
over the Unit8ed Stat,es and southern Canada is clearly 
shown on the acconipanving charts (w. €I. A.-1 tcJ  18; 
XLI~I-71 to 83). These c'hart,s also bring out t.ho ditt ive 

phreys.' 

frequency and distribution of these storms for the dif- 
ferent months of tqlie year; and when studied in con- 
junction with corresponding charts of temperature, 
humidity, and precipitation, they will suggest to the 
s t d e n t  of meteorology many interesting, intimate rela- 
t,ioiis between these viirious factors. ' 

The graphic charts are supplemented by detailed 
t,abulated data for individual stations, havi 

1iiont.h for the entire period covered by the record. I t  
will be observed trhat in most cases there is a marked 
discrcpanc between tho number recorded in the early 
yearn of t i e  record as compared with the number in 
recent years. This is probably due to the fact that the 
instructions governing t,hs recording of thunderstorms 
were more definite and positive and the observers more 
c:weful during the latter part of the record. 

long records, showing the number of storms 

METHODS OF THUNDERSTORM RECORDING USED BY TEE 
UATTED STATES SIGNAL SERVICE AND THE WEATHEB 
 BUREAU.^ 

1871. The earliest edition of Instructions to Observer 
Seweants on file in the Weather Bureau Library is that 
puaslied in 1871. On page 19 of this work, in con- 
nection with instructions for entries in the " journal," is 
found the following: 

In the journal will be entered daily all matters of interest not pro- 
vided for in the various forms, such as meteoric and auroral displays, 
earthquakes, and unusual atmos heric appesrances and disturbances, 
giving in d l  cases, when p s i b z ,  the time of beginning and duration 
of each. Especially will the observer enter a detailed account of the 
characteristic phenomena of every serious storm that paases over his 
station. 

No specific mention of thunderstorms is made either in 
tlie paragraph above quoted or elsewhere in these in- 
structions. This paragraph tip ears to have remained 

An early mention of the recording of thunder- 
storms by the Signal Service is found in connection with 
tho esplaiiation of Form E-Division of Telngrama and 
Rcport,s for the Benefit of Commerce. (See Annual 
Rc!port, Cliief Signal Officer, 1574, p. ago), as follows: 

Il'h.~riL~crslor,,,4.-Time of occiirreIicc:ind direction of motion * * *. 
1879. In the inst,ructions t.0 Observer Sergeants, 1879, 

page 70, occurs t,he following refcreiice to thunderstorms: 
The abat.mrt. [of the joufnnl] should show clearly and briefl all 

matters of interest not prowcled for in the regular forms, suchbs &ht 
of hirds, early vegetation * * * nieteoric and anroral display, 
e:rrtJiqnake.s.. tlimiderstornis, distant lightning. high winds and ga es 
* * * giving whenever practicable tlie tune of beginning and 
rluntion of each. 

Instructions to Observers of the Signal Service, 
I T .  S. A., Wasliii.qton,. 1SS1, page 91, contains prac- 
ticnlly thc same instructions for recording taliunrlerstorma 
as t.IinC qiioted above froni the stlition of 1S79. In 
addition, on page 63 of the lSSl edition, appears the 
following: 

>ract.ically unchanged in the P nstructions to Observer 
Lergeniits h 

1874. 
until lS79. (See below.) 

1881. 

The +t.r 01 the w~!;xtIii!r will bu detrrn~inetl :is follnizls: 
* * = thundcrrrtnrin with light or hnnvy rain. when a thunder- 

storm is prcwniliiig at the nioiiient of tlic observation. or the rain is 
still falli.ng. nlthougli neither thundcr has been heard nor 1ight.ning 
olisarverl f&r sotiin time previous to the ohservution. 

Signal Service Order No. 16, April 5, 1SS1, contains 
the following : 

* * * Observers will record in their journals and, in ix con- 
densed form, under  remark^," in Original Record and all other 

1 See this REVIEW, June, 1914.48: 346-SW. a Contributed by the Weather Buroau Library, Prof. C. F. Tdlman in charge. 
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forzna, the amount, character, and location of any cia1 or peculiar 
a pearance in t.he distant horizon. aa low bank ?clouds * * * 
t&ndmtorrn, aheet or hear lightning in  W.. SW., E., etc. 

1882. Instructions for Voluntary Observers of tlie 
Signal Service, 1882, pages 87-88, says: 

Thunder8tom.--The t h e  of beginning and endin of the storni 
muat be indicated as exact$ as yoamble; the point of the gorizon whence 
it r k .  the direction of t e c ouds, of the wind and its variations. 
and, if poeaible. the quantity of rain before and during the storm: of 
hail, etc.. which falls; note i f  it passes over the place of observation, 
or at a distance; i f  i t  ia accompanied, or not, with strong electrical 
detonations and numerous lightning. It will be well to ascertain 
the state of the meteorolo ‘cal instruments every five minutes durino 
the storm, especially of #e barometer and the thermometer. [ T h i  
ie idenlical wlth a ph appearing in Directions for Meteorological 
Observations. p u b l d y b y  the Smithsonian Institution, Washington. 
1872. pp. 31-32.] 
On page 103 of the above-mentioned Inskuctions for 

Voluntary Observers, in connection with instructions 
for W i g  up Form No. 132, appears the following: 

Note obeervatiom of the following: 
Thunderstorms: Time of occurrence and direction of motion. Dis- 

tant thunder. without vigible lightning * * * Lightning a t  a 
diatance: Time of occurrence, direction from observer. whether 
zigzag, forked, or diffumd. 

1884. During the summer of 1884 cc speeial ffort was 
made to collect thuTiderstorm data for that sunimer. Iii 
this connection wm issued Signal Service Circulitr No. 
4, March 1, 1884. The following extracts are talcen from 
that circular : 

It is desired that during the Bummer of 1SS-I D few simple fwt,# he 
collected relating to the important subject of thunderstornis. To 
thie end poat ofices and other centers have been d e r t e d .  over n 
limited extent of countr a t  distances of about 10 miles * * *. 
Each thunderstorm shoug have some note made of it, in order that 
therema be nogap inany region. * * * 

Note Jm, if on any day hest lightning is seen, the date, time of 
ap earance, and direction. * * Please do not fail to make mnie note of every rliAtinct 
thunderstorm that passes over, or within earshot of, the shtion. 

Sipnl Service General Orders, No. 47, May 23, 1884, 
contains t8he following: 

The following will be inserted in the Instructions to ObserverR. etr., 
after w p h  130a: 

13Oi. A storm fmni which diRtinct thunder is henrd. though it mny 
not pms over the station. and no rain may fall. will be coneidered :I 
thunderstorm. Record thunderstornis in the jourml, aR far as p i -  

Bible, aa follows: 
Time of beginning and ending. 
Direction from which the storni came and toward whit-h it msved. 
In this connection i t  may be of interest to note that 

in the introduction to the “Abstract of Journal” used 
by stations, which gives current instructions in con- 
densed forni, no specific mention is made of General 
Orders, No. 47, May 12, 1884 until 1894. Prior to that 
date the volunies of the “abstract” contained the fol- 
lowing clirec.tions in re arc1 to thunderstorms: ‘“l3ir4 

inginstructions * * * thunderstorms * * *.” A 
refewnce also wa.s given, as follows: “Read carefully 
the general instructions to observers, pages . 6 9  .to 
73.” (This resumably reEers to the instructions of 
1887, in whi& a parently, tlie definition of “thunder- 
storm” given in &der No. 47, 1854, does not appear.) 
Beginnin.g With the volume for 1894, the “Abstract of 
Journal” contains the following: “ ll%mwr thunder is 
dktinct1.y heard it will be recorded as u th/understorin., 
whether OT nor ligh.tning is 86612 m rain fa& at the station. 
See General Orders, No. 47, 1884.” 

It is very desirable to find out what thunderstorm in- 
structions were given in the earlv numbers of Form 100 1. 
These instructions appear not to’be available in the bound 

following will he recor a ed in accordance with mist- 

files of these forms a t  this office, as the covers, which 
it is thought contained the thunderstorm instructions, 
were removed before binding. 

1887. General Instructions to Observers of the Signal 
Service, 1887, age 70, contains the following brief dnec- 
tions in regar z to thunderstornis: 

Thunderstor)nr. how recorded.-Record thunderstorms as follows: 
Time of beginning and ending. 
1)irection from which the storm came and toward which it moved. 
‘i‘emperstcre. ani1 .direction of wind. both before and after the storm. 
Hail: Time of begmning r.nd ending, and size of hailstones. 
Signal Office, General Orcleis, No. 19, A ril 14, 1887, 

in connection with entries in the “Abstract of Journal”: 
* * * Ti> facilitste reference, marginal niltes will be made in red 

iidi at the left of the vertical line on each page upon the prominent. 
sub’ects mentioned in t,he text, aa “Aurora,” “Rain,” * * * 
‘.~hunt~eratorins * * *.” 

During t,he suininer of 1892 another special 
effort was made (see ISM) to collect! thunderstorm data., 
and for this purpose a circdar, dated A d 1, 1893, was 
issued by t,he Weather Bureau. (See fVeat,lier Bureau 
Bullet.in No. 0:  N. B. C!oi!ger, Report on t.lie Forecasting 
of ~li:uiderst,oriiis, Washmgton, 1S93, pp. 9-10.) This 
circular wives cletnilerl instructions for recording tliunder- 
storms, E-om whicl~ the following is quoted : 

Tlw nder.-Record s1it:luld he made %-henever a thuiiderstorni can be 
men or heard. Thuiider without rainfall should be noted, and in such 
c:ises care sh~.~uhl be taken tv state that UIJ rain fell. 

1893. Esecutive Division Circuhr Let.ter No. 35, 
1 d93, Instruct,ions for Enciphering Beginning and End- 
ing of Thunderstorms, was issued by the Weat.her Bureau 
May 15, 1893, ap nrently for tlie urpose of explaining 

Code, “in trans- 
mitting, in regular reports, t.he time of beginning and 
entling of t,liuiiderstornia * * * during tlie mont.hs 
of June, July, and August.” Quoting further from this 
circulm: 

The FIRBT T ~ I U N D E R  heard will establish t.he time nf B E ~ I N N I N G ;  and 
tlir ENDING OF PRECIPITATION, the time of ENDING. * * * 

-4 tliuiidert~tnrni iii the immediate vicinity of s t a h n  mill he re- 
i.1ri-d. even though t,here is no precipit.ati~:~n at  the st.>ttion. The 

k t .  thunder hemd will det.erniine t.he beginning. and the ending can 
be approxiniated. 

1895. Instructions for Observers of t-he Weather 
Buret1.q 1593, page 33, contains the following in regard 
to thimders toniis : 

First thuider heird st - ; lonclest at - ; lust at -* , storm 

page 6, contains the following reference to tE understornis 

1892. 

the use of tlie I’ R understorni Cipier F 

In  recording thuntlerstorins, tlie following wording will be used: 

came froiii the - and moved toward the -e , temperature 
lwfs-,re the e.t:~rin, ---: a im.  - ; direction of the wind before the 
*t.imi, - after, --;   et.^.]. 

The following instructions (General Order No. 47, 
Signal Office), issued 011 May 13, 1884.- 

-4 s k r i  from which distinct tliunder is heard, thouFh it may not 
pnsh U J \ w  lhe &ition. and 1111 rain may fa!]. \rill be considered a thun- 
ders!orin, 

and the insti-uctions issued January, 1894- 
A day with thunderstorm is one on which thunder is distinctly 

h a r d  3: the atstion during the day, whether or not lightning ie seen or 
rain falls st the station, 

are essentially identical and have been in force ever since. 
They therefore governed during the period covered b 
the charts and niost of the tabular matter. As stated: 
greater care has been exercised of late years in carrying 
out instructions especially as to storms occurring at 
night,and thedore the later records are more reliable, 
certainly, than those of the earliest years of the service. 
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GENERAL DISTRIBUTION OF THUNDERSTORMS. 

In  regard to the more enerd distribution of t-he 
thunderstorms over the wor f d, the following from Prof. 
Milham’s Meteorology, page 326, niay be of interest: 

Thundershrnvers occur in nearly every part of the world, but the 
riiimber decremes rapidly from the Equator tow& t.he pole. Within 
the Tropics there are many places where there are nearly 900 days in 
tlie course of a year with thundershowers. The number of days with 
tliundershoirers decreasses rapidly with latitude, until in the polar re- 
gions but one nr two thundershowers in the course of several years may 

e recorded. Fewer thundershowers occur over the ocean than over 
the land: and mountainous regions have far more than level country. 

Along this sanie line, Prof. Humphreys says (op. cit., 
p. 352): 

* * * From the nature of ita formation one would mume, and the 
muniption is supported by observation, that the thunderst,cmiii mus~; 
be rare he\iond either polar circle, especially over Greenland and over 
the Antarctic Continent, rare over great desert regionswherever situated, 
and, on the other hand, increasingly abundant with increase of tem- 
perature and humidity, and therefore in general most abundant in tlie 
incire rainy portions of the equatorial regions. 

In regard to the distribution of thunderstorm over 
the United States, Prof. A. J. Henry, in Bulletin Q, page 
76, says: . 

That part of the United States in which thunderstorms occur most fre- 
quently lies east of the Rockyhlountains and south of about tlie forty- 
second parallel of latitude. * * * There are two regions of maximum 
annual frequency (50 days or over), the fiwt in  Florida and the East Gulf 
States, and the wcond in the lower Missouri Valley. The regions of leaat 
frcquency (15 days or less) are along the New England coast, the northern 
portion of the Lake Region, the Plateau Region, and the Pacific ci:mt. 

The geneial belief that thunderstorms do not occur an the Pacific 
coast is not well €oundeJ. I t  is true that they are of infrequent occur- 
rence along t,he immediate coast and in the lowlands, but they are 
quite frequent on the higher leveh, both of the Coast Range and the 
Sierra Nevada. The region of maximum frequency we.& of the Rocky 
Mount,ains lies in Arizona, southern Utah, and sout,hwestern Colorado, 
where thunderatorms occur. on the average of the year, on upward of 
90 clays. Except on the higlier levels. many thunderstorms in the 
above-named States are rainleas. In  fact. it is not uncommon in the 
mid regions of t,he Southwest to witness a thunderstorm in progress. 
the rain from which evaporates in the extremely hot and dry am before 
it reaches the earth. 

In  this connection I reproduce some words by Mr. John 
bfuir, because they introduce a sort of tragic side light 
on the more general theme of the thunderstorm. He is 
writing about the Big Trees-the Sequoia-of California, 
in the Atlantic Monthly for Se tember, 1901. I take 
his words tx3 quoted in Bulletin%, Climatology of Cali- 
fornia, pages 252-253. 

Most of the Sierra trees die of diseise. Thus the magnificent silver 
fire are devoured by fungi, and comparatively few of them live ta see 
their honc!redth birth year. Rut nothing hurts the Big Tree. I never 
saw one that waa sick or showed the slightest Sign of decay. It livea on 
through indefnite t,hous;Ends of yearn, until burned, blown down, 
undermined nr shattered by some tremendous lightmng st.roke. No 
ordinary hoit ever seriously hurts [Sequoia. In  all my walks I have 
seen only one that mas t h y  killed outright. 

Lyhtning, though rare in California lowlands, is commiln nn the 
Sierra. Almost every day in June and July small thunderstornis 
refresh the main forest belt. Clouds, like snowy mountains of wrvel-  
oua beauty, wow rapidly in the calm sky about midday and cast cooling 
shadows an8 showers that seldom last mnre than an hour. Never- 
theless, these brief, kind storms wound or kill a good n m y  trees. 
I have seen silver firs 200 feet high split into long peeled rails and 
slivers down to tlie roots, leaving not even a stump, the rails radiating 
like the spokes of a wheel from a hole in the ground where the tree 
stood. nu t  the Sequoia, instead of being split and slivered, usually 
has 40 or 50 feet of its brash, knotty top smashed off in  short chunks 
about the size of cord wood, the beautitul rosy-red ruins covering the 
ground in a circle 100 feet wide ilr more. 

I never saw any that had been cut down to the-ground, or even to 
below tlie branches, except one in the Stanislalie Grove, about 12 feet 
in diameter, the greater part of which was smaahed to fragments, 
leavin only a lea ess stump about 75 feet high. It is a curious‘fact 
that al? the verv old Sequoia have lost their heads by lightoh?. All  
th ing come to him who waita,” but of all living things Sequoia ia per- 
haps the only one able to mit long enough to make sure of heing struck 
hy liqhtning. ‘L’hmsands of years it stands ready and waiting, offering 
ita head to every pawing cloud aa i f  inviting ita fate, prnying for heaven’s 

fire aa a bleesing, and when at  last the old head is off another of the 
eame shape immediately begins to grow on. 

But to return to our charts. I shall not enter into a 
detailed discussion of these, but merely point out some 
of the most obvious points of interest. 

December.-The month of December has fewer thunder- 
storms than any other inoiitli, and I will begin with the 
December chart,No. 12 (XLIII-82). The first pointwe note 
is that the center of greatest activity during this month 
lies along the middle Gulf coast; north of a line drawn from 
soutsliern Maine, diaoondy across the countr to southern 

the central and northern ortions of Virginia, most of 
Maryland and Delaware, a P so seem to be imniune from 
thunderstorms in this month. South of this line the 
average is about one thunderstorm per niontll in t8he 
Gulf States, escept dong tlie east Tesas and Louisiana 
co:w.ts, where tslie average is about two per month. It is 
intcrest.inT. R ossibly surprising, to see over what ti large 
portion o t e country not a sin le thunderstorm was 

Jurwar=y.-Passing to the January chart we note that 
the northern limit of thunderstorms lies considerablp 
further north and that the center of activity has appnr- 
ent1-j moved a little inland, while the number of stonus 
has increased quite generally over the lower Mississip i 

seems to be immune while considerable activity is shown 
in northern Utah in the vicinity of Great Salt Lake. 

Febi*u.ny.--Iii February tlie northern limit is practi- 
cally the same as in January, but there is a perce tible 
increase in t81ie number of storms over the lower dissis- 
sippi Vdley and eastwcird to the Atlantic coast. The 
center of greatest nc.tivity is still over the middle Gulf 
States but with a tendency to  move northward. Thun- 
derstorms continue relatively rare in the Appalachian 
Mountain districts north of North Carolina. 

MarcL-The chart for the month of March reveals the 
fact that thunderstorms are wry rtire north and west of a 
line drawn froni Lake Superior t.0 El Paso, Tex., and that 
only very small arcw are immune. Ap arently the 

in the Far Northwest are nelxrly free from these phenom- 
ena. We notice, however, taliat there is now a marked 
increase in the number over all south-central and eastern 
districts. The center of greatest activity serins now to 
be over Tennessee and Kentucky, with a secondary center 
where the primary center was in February. A third 
center appears over the northern part of New Mexico. 

A, &!.-Passing to the A ril chart, we note a still 
furtier f increase in storm F requency over the whole 
country, but especially over the Middle and Southern 
Plains States. A decided shift to the southwest has 
occurred in the center of greatest activity which now lies 
over southern Arkaiisas, northern Louisiaiia, and north- 
enst ‘l’esiw. The increase in the nuiiiber of thunderstorms 
over the Rocky Mountain regions is very pronounced. 
These storms have now become fairly frequent over the 
southern portions of the Great Lakes. Apparently the only 
parts of the country now free from these henomena are 

and southern Arizona in tlie vicinity of Yuma. These 
stornis now occur along the entire Canadian border. 

Jcly.-The chart for May shows us at  once that the 
frequency of these storms is increasing throughout the 
country, especially in the Rocky Mountain States, and 
that the area of niaxinium fre uency has spread north- 

Oklahoma, Kansas, Missouri, and 5Enois. There is also 
another center of great frequency over Florida, if indeed 

California, practicsjay no storms occur. d astern Ohio, 

recorded during the 10 years un f er consideration. 

Valley. We note, however, that northern Virginia st t;. 

greater portion of Wyoming and possibly P imited areas 

the middle California coast in the vicinity0 P San Francisco, 

wnrd from Texas t,o Iowa, inclu ! in ortions of Arkansas, 
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it has not become the center of eatest frequency. The 

free from thunderstorms during the month of May, and 
this is the only part of the country that is thus inmniune. 

June.-Passing from the May to the June chart, the 
surprising feature is the great iiicrease in the number of 
thunderstorms throughout the field, escep t along the 
Pacific coast. The area of maximum frequency now 
overlies the southeast, more particularly Florida, with a 
decided secondary over eastern Wyoming and western 
Nebraska. Within these areas of I '  masimum fre uency '' 
on the west coast of Florida about every other day. The 
California coast is still immune north of Los Angeles and 
thunderstorms are less frequent over southern and south- 

entire California coast north of T A  os Angeles seems to be 

storms occur on the average about every third c ? ay, and 

western Texas. 
Julv.-As the December chart holds the record for the 

least ;;umber of thunderstornis, July holds the record for 
the greatest number, taking the country as a whole. We 
note that the area of niasinium frequenc is still over 

southwest, including the B tate of Colorado aiid portions 
of the adjoining States. Thunderstornu are now iiiore 
freguent along the Mexican border. San Francisco and 
vicinity are apparently esempt while the mountainous 
ortions of the count seem to be especially favorable 

true also of the other summer months. 
August.-On the chart for August (w. H. A.--S) we noticv 

for the h t  time signs of diminishing activity in the devcl- 
opment of tahese storms. The region of grentest frequency 
remains over the southeast but is niore restricted, wliilo 
the secondary that was over Colorado in July hnu dropped 
south and touches the Mexican border. The average is 
st i l l  quite high over the southern half of the country, 
especially Florida, but practically no stornis of this kind 
occur in California in this month. 
' September.-The September chart reveals a very 
marked decrease in the number of storms, except along the 
Pacific coast, where a slight increase is noticed. The chief 
center of activity is dong the east Gulf const with a moder- 

the southeast with a ver niarked secoii B ary over tlie 

for the development o 7 these storms, which, 'however, is 

the southwest. 

along the Canadian border west of the Great Lakes. 
October.-The October chart also shows a ra lid diminu- 

and especially east of the Mississippi River. These 
storms are now relatively niost fre uent in Florida and 

decrease in the iiuniber along tlie Pacific coast. 
November.-The November cliart seems t,o indicate 

that the northern liniit of tliunderstnnas has made con- 
siderablo ro ess southward over the Rock - Mountain 
States an P f  t i e  regions wcst of the Great da tmu ,  aiicl 
that these storms w e  relatively few in d sections, the 
region of greatest frequency being now over the iiiicldle 
Mississippi Valley, where the average is from one to two 
per month. The interior portions of tlie Athit ic States 
north of Georgia are practically immune froin these 
storms during this month, and even Florida is nearly 
free. Esce t in the vicinity of tslie Great Lakes Canada 

Annual jkequen y.-Having discussed the December 
chart, me ass to figure 13 (XLIII-S3), which covers tlie en- 

resent .the to tal number of thunderstorms recorcred cluring 
those 10 years at  the several stations, aiid tliereIore bo 
ascerbain n fairly good worliincr n.vern.ge for the year at  
any particular statio4 siniply Qivide tile i i u i i i ~ x ~  by I O .  
Observe that no part of the field is entirely free from these 

No part of the country, 
Francisco and vicinity, seems to be 

very rare in southern Cannda aiid 

tion in the number of thunderstorms over t i ie country, 

the Plains States south of Iowa. 4.l iere seenis t,o be no 

is now free ! rom these storms. 

tire perio B from 1904 to 1913, inclusive. The fiaures rep- 

phenomena. We find two centers of r a t  activiz, one 
over Florida and the other over nort ern New exico. 
The first gathers about Tam a, Fla., with its 944 storms 
in 10 years, and the secon c? about Sants Fe, N. Mex., 
with 710 to it,s credit. Tampa is a sea-level station, 
while Santa Fe is about 7,000 feet above the sea; the 
former is s i tuatd in what is perhaps the most humid 
portion of tlie h i k d  States, while the latter is in the arid 
regions. The contrast is very interesting and suggestive. 
The irregularity of the areas of thunderstorm frequency 
seems to suggest that local topograph may enter as an 

in this prob P em. At any rate enough has been said, it  is 
hoped, to demonstrate that the study of the thunder. 
storm is interesting from whatever angle one ap- 
proaches it. 

important-, ossibly in some cases as a K etermining, factor 

LOCAL CHARACTERS OF THUNDERSTORMS. 

Some of the Weather Bureau officials were kind enough 
to send along with the tabular matter for the individual 
stations notes regarding the character of the tliunder- 
stomi in his particular locality, or of some historic storm. 
We offer a few of these as a part of this discussion. 

Atlanta, Ga.-Thunderetorma at Atlanta are rarely of exceptional 
violence as regards t-he electrical display, but the outrushing winds are 
almost always very high, sometimes exceeding 60 miles per hour. For 
especially noteworthv thunderstorms a t  Atlanta, see MONTHLY 
WEATHER REVIXW, bistrict No. 2, for OcDober, 1910.-C. F.  Von 
Hennann, Section Director. 

Devils h k e ,  N. Duk.-Thunderstorms are rare in this district from No- 
vember to March, inclusive. Old residenb in this city, however, tell of 
a severe thunderstorm on January I, in the earl days, thus showing 
that it is possible for such a storm to develop.--$. R. Hovde, Obseraer. 

[air. Hovde also pointa out the interesting fact that the year 1912, 
the wetest year (22.74 inches), had 34 thunderstorms, whereas 1913, 
'the driest year (13.13 inches), had 40thunderetorms.-w. E. A.] 

Dubuque. Iou~L-A storm here in the valley moving northwestward 
is very unusual. Some of our storms are terrific, but as a rulo they do 
little or no damage. I remember one a year or so ago which kept up 
all night (10 or 12 hours). One would think it impossible for one storm 
to cause so &uch "fireworks."-J. H. Spencer, Local Foremter. 

Grand Junction, C'o1o.-Severe thundmtorma are rare; the majority 
of t.lie storms reported are light, in many casea one or a few peals only 
being he.ard. Excemive precipitation is pmrtically unknown; the 
g p t e s t  amount recorded in one hour is 0.67 inch; the eakst in five 
nimutw. 0 . 2  inch. Maximum wind velocity on recorf 44 milte per 
hour.-E. S. Nichols, Local Fort-cas&~. 
Point Rqrs fight., CaL-The t pica1 eastcm thundtrcloud does not 

wciir in  this virinity. Practicalfy all of our few thunderatorms occur 
just after the paseage of a low remure area. Near the end of a storm 
and juet beforc, the wind s h i L  to the northwest, a a ecial ty e of 
cumulo-nimbus often appeara, and it is in connection w i g  thesic cfouds 
that our thunderstorms (often accompanied by hail) occur. Our thun- 
deiatorms are of short duration; often only a Ringle peal of thunder.- 
James Jones. Assistant Obsfrver. 

Pueblo, Colo.-Thundt rstorms unknown here in January and De- 
cember.-L. I3. UaingeqWd, Local Forecaster. 

[Pueblo is located on lat. 33' 13' N.; long. 104' 36' W.; elevation 
ahovc sea level, 46SR feet.--w. H. A] 

Rochcstw, N. I'.-Out of 742 thiindemtbrm recorded a t  this station, 
27 wire mpwially Revere and more or less damaging from lightning. 
Pr'inr?ty-five per csnt of the storm were light or mild in charackr.- 
L.  ilf. Dey. Local Forecaster. 

Seuftle. IVksh.-With two or three exceptions the thunderstorms 
rec:orrled at, this station were light; nearly one-half of them were scarcely 
worthy of the n s m e . 4 .  N. Salisbury, Section Director. 

It8 is here appropriate to introduce t,lie detailed tables of 
1diunderstonn occurrences at, those poinbs in the United 
States which have served as t,he basis for the niaps re ro- 

figures have been contributed Iiy t,he officials in charge of 
t.he respective stations. Mr. S. A. Pobter of t,he Tl'adiing- 
ton, D. C., st.ation has coniput,ed the sums presented in the 
last two lines for each stabion. The sums in black-faced 
tvpe are the values used in preparing the charts; beneath 
them are, in each case, the lain figures showing the total 
number of recorded thun $ erstorms since beginning of 
emh record. 

duced ns charts w. EL. A.-1 to 13 (xm-71 to 53). T P lese 
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Year. 

AbUene. Taylor County, Tex. 
[Lat., 32.23' N.; long., 99-40' W. Elevation, 1,738 feet.] 

Year. Jan. Feb. Mar. Apr. May. June. July. bug. Sept. Oot. Nw. DE. Year. I I I I I I  I I I  I I I I  
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Table ?f numbers of Ihicndmstonns rerorddat Teather Birrmi stations, by modis and para. from the beqfnnfng of obmmtions to 1918, Qnelm've-Contd. 
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......... 1913 I 

0 !I 
f i  0 

0 

0 

n 
0 
0 
0 
n 
n 
0 
n 
0 
0 

100s ......... o n 
....... 

1907 ......... 
1 m  ......... 0 1 
1 m  ......... 0 0 

1908.. 

1910 ......... o 
1911 ......... 0 u 
1912 ......... 0 u 
1913 ......... 0 0 

39M-1813 .... 2 3 

1874-1913 .... 6 6 

11 

I 

13 15 
18 11 
11 

10 15 
12 11 

0 l; 

355 301 

119 140 I 
Charleston. Charleston County. S. 0. Chlcago, Cook County, nl. 

[Lat.. 41' 53' N.; long., Sio  37' W. Elevation, 595 feet.] II [Lat., 3 3 O  4i' N.: long., 79' 3' W. Elevation, 4s feet.] - 
76 

7 
S 
4 
5 
3 
2 
5 

10 
5 
2 

4a 

124 
- 

__ 
1W 

15 
4 
6 
9 
8 
5 
2 
5 
5 

66 

346 
-. 

_- 
3?3 

l! 
3 

12 
11 
11 
9 

10 
12 
3 

12 

99 

421 
- 

.- 

3i9 

25 
17 
16 
18 
4 

10 
13 
13 
10 
16 

142 

521 
- 

- 
33 

5 
3 
0 
2 
0 
0 
1 
3 
3 
1 

17 

50 
- 

5s I 91 3-10 I lli  828 

51 
47 
33 
43 
41 
34 
31 
44 
49 
28 

400 

1,223 

' i  
46 I 20 

0 1 2  

3 0 I J  
1 0 1  
1 3 1  

n o 3  

0 1  2 0 
11 1 11 6 

-___ 

149 

11 
8 
2 
6 
3 
i 
7 
8 
5 

68 

21i 
- 

148 I lG6 

1904.. ....... I 

. 1907 .......... 
I 

1911 ......... I 

1905. ........I 
1m. ........ : 
1908.. ........ 
1809. 
1910.. ....... 
1912 ......... ~ 

1913.. ........ 

........ 

I1 0 

1 
u i  

3 :I 
:' 0 j 
1 
0 1  
4 1  

0 0  
2 IJ 
2 0  

1 0  
1 0  
1 0  

9 0  

3 

3 n  

22 I - 
19M-1913....i 6 I 22 

1871-1913 ....I 2; j 57 

78 ::; I 195 

634 j 190%-1313 .... 6 I 5 

2.373 11 LIiI-1113..../ 11 1 12 207 233 
59 I 68 

82 134 I 
8 Record lor lW and l a 7  incomplete. 
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Table of numbers of thunderstorms recorded at Weather Burfait sfafiom, by nionths mid y a w ,  from the beginning of observations to 1915. inclusive-Contd. 

6 

0 

0 

0 

1 

1 

9 

637 

O K 9  
I1 

l e a  
51 

0 5 3  
43 

0 5 8  
64 

0 4 6  
54 

3 6 4 4  

1.w 

3 

0 
0 
0 

0 

23 i 3n 3" 
0 '  4 
31 1 
31 4 

113 

10 

.I - 

133 

5 3  
3 

7 9  

8 s  
in 

1881-1 m.... 
1WI ......... 
1905 ......... 
la00 ......... 

4 

0 
0 
'1 

1907 ......... 
190s ......... 
lNi9 ......... 
1910 ......... 
1911 ......... 
1912 ......... 
1913 ......... 

1 
0 
1 
0 
0 
0 
1 

1904-1813.. .. 
1884-1915 .... 

4 

8 

15 

II 

9 

25 

2 1  
u 3  
1 3  
1 0  
1 2  

2 

0 3  
3 1  
1 1  

17 

n i  

47 

7 

49 

10 
1 t i  
2 4  
4 5  
8 7  
7 3  

54 

11 

20 

4 3  
3 0  
3 1  
4 0  
1 0  
3 0  

'2 
b 3  
3 0  

07 

35 

lo? 

130 

1 6  
6 8  
4 7  
3 4  
2 . 7  
4 7  
4 4  
4 s  
6 9  
1 5  

65 

204 

4 

1 

10 

13 

61 
1 2 7  
0 %  
0 2 5  

41 
0 2 9  
2 %  
O N  
1 z a  
1 3 3  

301 

660 

, 
4 

53 

3 .  '2 
S '  1 

1 

30 40 

5 1  2 

' i  

89 

11 

12 

58 

147 

35 

3 
G 2  
5 1  
G 2  
1 0  
4 3  
7 0  

1 
3 4  
3 1  

18 

51 

1m ......... 
19wu ......... 
1907 ......... 
1m ......... 
leng ......... 
1910 ......... 
1911 ......... 
1912 ......... 
1913 ......... 

0 
1 
4 
0 
3 
0 
2 
0 
0 

5 
13 

13 

E 
9 

8 8  
8 2  

h 
R S  

:I ! 

1 3 10 

14  
14 
11 

9 s  
9 

l; 

Columbia. Richland County. S. 0. 

[Lat.. ?io 49' N.: long., 9io 25' W. Elevation. 351 feet.] 

Cincinnati, Hamllton County, Ohio. 
[Lat., 39'6' N.; long., S.1'30' W. Elevation, 628 feet.] 

---- - 

1904 ......... 0 1 G 1 i 21 2 0 1 1m ......... 
1900 ......... 
1W7 ......... 
190s ......... 
1909 ......... 
1910 ......... 
1911 ......... 

8 5 24 38 66 87 100 83 45 15 8 1 ~ ~ ~ : : : : i  11 22 57 85 li9 225 20.5 l i t ;  s i 3 1 1 o  I 92 33 15 3 

1913 0 0 5 2 6  9 1 2  
1912 ......... ......... 

1 I 
Cleveland, Cuyahoga County, Ohio. 

[Lat., 41' 30' N.; long., 81' 42' 1%'. Elovation, 769 feet.] 

- 
G49 

39 
48 
4 i  
4; 
31 
4li 
3! I 
5s 
3: 
4 i  

456 

I ,  10:. 

136 

13 
12 
17 
12 
11) 
5 
7 

1; 
12 , 

112 

24s 
- 

Concordia, Cloud County, Kans. 

[Lat., 39' 35' N.; long., 9io 41' IV .  Elevation, 

lSSS-1903.. .. 
1904.. ....... 
10: h5... ...... 
LPW.. ....... i 
lW-. ..... ..I 
19'P.. ..... 

I 1911 
IS13 ......... 

i 1904-1813 ....I 
ISSS-1913 ...., 

l!lIXl.. ..... : : i 
I 

1013 .........I 
....... im.. 

......... 

I 

1 0  

45 

1,376 ret.] 
-- 

1 

0 
0 
0 
(I 
(I 
I1  

0 
11 
0 

0 

1 

n 

- 

- 
1% 

13 

l: 

15 
1 4  
li 
5 
5 
4 

92 

220 
- 

- 

49 

7 
4 
5 

10 
3 
S 
9 
5 
5 
4 

80 

109 
- 

- 

31 

2 
2 
I1 
1 
1 
3 
3 
1 
4 
2 

19 

50 
- 

- 

5 

0 
1 
0 
0 
1 
1 
0 
0 
0 
1 

4 

Q 
- 

- 
0 

-- 

669 

51 
49 
43 
30 
51 
54 
42 
44 
44 
88 

458 

L,U4 - 

ISS-19113 4...' 0 I 2 

1904 ......... II i 0 
19115 .......... 0 . 0 
L9W ......... ' 0 ~ I) 
I W i  ....... ..I o 1 
191)s ......... i n i 1 

I 
129 I 123 

9 '  6 
111 I li 
S !  G 
7 ,  s 
5 ;  13 

12 I 4 
c ; 1 U  
12 I 9 

85 ! 78 

214 199 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

......... ......... 
1912 ......... 
1813. ........ 
1904-1813 ....I 0 i 5 

ISSZ-1913 ..../ 0 I 7 

0 

0 
- 

Columbui, Franklin County, Ohio. Corpna Christi, Nueces County, Tex. 

[Lat., ?io 49' N.; long.. 9io 25' W Elevation, 8 feet.] [Lat., 39' 58' N.; long., 83" 00' IV. Elevation. 7i.1 leet.] 
_. 
111; 

7 
5 
12 
2 
4 
Y 

5 
13 
5 

68 

1S4 
_- 

- 
3; 

4 
4 
4 
2 
I 
3 
4 
I 
2 
2 

33 

70 
- 

-- 
173 1 141 

10 7 

I1 : 9 
I, : 11 

111 : li 
S S  
7 ;  9 
7 ' 14 

I 
83 I 100 

258 241 
! 

8 j 11 

8 I 13 

s I 12 

.... . .  

- 
15 

0 
1 

0 

3 
3 
2 

0 

g 

24 

n 
n 

n 

- 
I 

55 1 49 I 40 n /  18 35 

5 
1 
0 
4 
7 
0 
2 
2 
1 
5 

27 

62 
- 

18W1 903.... 6 1 12 

1904 ......... 
1905. ........ 
1Wl ......... 
1W7 ......... 
19l-m. ........ 1 
1909.. ....... 2 

1911 ......... 
1912 ......... 
1913 ......... 
1904-1913.. .. 

i91n ......... 

1879-1913 .... 1; 1; 

1967-19 9x.1 5 

inin ......... 1 o 

isn4 ......... o 

190; ......... ! n 
191'5 ......... ' 0 
19!wi ......... I u 
19:s.. ....... 
Pj(irJ ......... I t: 
1911 ......... 0 
I912 ......... 11 ......... 1913 i 1  

:I :: 
n JII 

2 
0 
1 
0 
1 
2 
0 
3 

2 
n 

2 
1 
1 
1 
2 
0 
1 
1 
0 
1 

ii IS 

8 ,  45 

0 53 
53 

11 I 10 

33 I 28 3 1.?35 I 456 

~04-13.. .... i 1 
I LSSi-1913.. .. i G 24 I 42 

-. 

10s I 79 I so 
- 

Coiumbia, Boone County, lo. 

[Lat., 38' 57' N.: long., 93' 20' W. Elevation, 7S4 feet.] 

Davenport, Scott ,  County, Iowa. 

[Lot., 41'30' N.; long.. 90' 3s' W. Elevation, 608 feet.] 
- 
18 

0 
0 
0 
0 
3 
4 
0 
3 
1 
0 

11 

- 
5 

0 
0 
0 
0 
1 
0 
0 
0 
0 

1 

n 

- 
858 

45 
45 
4a 
47 
46 
52 
32 
61 
44 
a 
w 

- 

11 7 7 10 

55 104 1216 250 242 202 

I Record for January, 1887. missin& 

31 

1 
3 
1 
2 

7 
1 
2 
5 
1 

23 

54 

n 

- 

19 I , 5 

n /  1 ? j  
2 0  

i n  
1 1  

0 

0 0  n o  
1 0  

24 4 

43 9 

a n  

1890-1 903....I 10 I 12 1 31 7 

0 
0 
II 
0 
1 
0 
0 
2 
0 
0 

3 

10 - 

c.. . 
I #I, 

55 
I;4 
52 
I:? 
68 
1 3  
52 

r.4 
55 

575 

1.351 

rjn 

- 

2 1  0 ,  
n 
0 
0 
2 
0 
1 
1 
0 

6 
4 
2 
3 
4 
4 
1 
2 
1 
G 

4 
li 
7 
6 
4 
4 
9 
9 
5 
5 

80 

135 

L9:l.l. ........ 0 

191% ......... 2 
19W ......... 1 
19m ......... 0 
19'18 ......... , 1 
1911) ......... i 0 
1911 ......... 

......... 

1912 1913 .........I : 
......... 0 

lBO4-1913.. 4 

S.Wl913.. -. 1 8 
7 

29 I 6 11,320 

4 Record for 1% Inromplete. 
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Table of numbers of thunderstorms recorded at Feather Bureau atat;ootM, by monthr and years, from the beginning of observations to 1915, incluahcContd. 

Yesr. I~an./Peb.larar.lapr.lMa~.~ June.1 July.(Aug.lSept.I 0et.lNor.l Dec.1 Tear. 1; Year. 
-- 

Denver, Denver County, Colo. 

[Lat., 39" 45' N.; long., 105' 0' W. Elevatlon, 5,2i2 feet.] 

Dubnque, Dnbnqur County, Iowa. 

[Lat., 42' 30' N.; long., 90.44' W. Elevatlon, 69s feet.] 
- 
147 

4 
tl 
10 
4 
7 
6 
2 
7 
8 
5 

69 

206 
- 

- 
in 

6 
11 
9 
7 
10 
8 
2 
8 
6 
5 

72 

2.49 
- 

__ 
9 

0 
0 
0 
0 
2 
2 
2 
2 
1 
1 

10 

19 
- 

-- 

0 22 

0 44 
0 38 

O 416 

3 I 1,304 

n 50 

I 

24 I 101 1 164 I 185 1741 421 5 1  0 1  0 94 44 j 
5 41 
6 2 ;  
5 l i  

3 

4 

0 
3 
1 
U 
I1 
1 
0 
1 

0 

1 

11 

n 

- 

181 123 

5 5  
11 11 
8 10 
13 7 
8 1  
5 8  
2 fi 
G 11 
9 6  
7 8  

255 199 

I 1904.. ....... 
1905 ......... 

1m.. ....... 
1m.. ....... 
1911 ......... : 0 0 

.......... 0 0 

lSM-1913 ....I 0 0 

1881-1913 ....: 0 1 1 

is:::::::::) :: I 0 0 

........ 1813 1911. I n  O 

i 

58 1Wl ......... 0 3 1  ......... 0 4 5  ......... 0 1 2  ......... ......... ......... ......... u 0 2 2 

......... o o n G ......... 0 0 2 2 

......... n I o 3 

.. 

-I-- 
Des l o h e r ,  Polk Connty. Iowa 

[Lat., 41' 35' N.: long., 93' 37' W. Elevatlon, pB1 feet.] 

Duluth, St. Loalr County, Mlnn. 

[Lat., 46O 47' N.; long., 92' 6' W. Elevation, 1,133 feet.] 
- 

668 

19 
31 
30 
21 
30 
21 
29 
27 
32 
42 

282 

970 

- 
1 

0 
0 
0 
0 
1 
0 
0 
2 
0 
0 

3 

5 
- 

- 
' 196 

s 
14 
8 
8 
9 
13 
ti 
4 
10 
8 

90 

286 
- 

- 
13 

0 
0 
0 
0 
0 
2 
0 
1 
1 
0 

4 

17 
-. 

- 
0 

0 
0 
0 
0 
0 
1 
0 u 
0 

1 

1 

n 

- 

- 
P 
0 
1 
1 
0 
0 
1 
0 
1 
2 
2 

8 

40 
- 

- 
81 
- 
147 

5 

_ _  
lG9 

5 
6 
.6 
8 
7 
9 
1; 
, 
12 

7a 

24 i 
-- 

_- 
136 

5 
G 
6 
ci 
3 
5 
ti 
3 ; 
51 

1R7 - 

- 
76 

2 
4 
2 
3 
6 
3 
2 
3 
5 
3 

33 

109 
- 

- 
31 

0 
0 
0 
0 
I1 
1 
0 
1 
G 

8 

39 

n 

- 

~ 

5 9% 1871-19 WJ.... 

......... ....... ....... lW5.. 
WJJG.. 

i 
n 45 j iun4 

0 55 1907 ......... 
0 52 IWR ......... 
0 5s ......... 
u 38 I 1910 ......... o 50 1011 
0 

o 609 

5 1.505 1871-1513 .... 

I lh I 

0 i; I ;;;; .......... 
1 

......... ........ 

i~o4-i~i3 

I 
I 

g1 i 58 

4 1  : 5 

10 I 4 

1sls-1 903.... 5 

1m ......... 0 
1806 ......... 0 
IW ......... 0 
1907 ......... 2 
180s ......... 0 
1m ......... 0 
lBl0 ......... 0 
1911 ......... 0 
1912 ......... 0 
1913 ......... 0 

164 

4 
9 
10 
5 
13 
7 
5 
7 

10 
12 

82 

246 
- 

183 1 g  

9 5  
ti 11 
11 10 
18 9 
9 9  
R 4  
7 7  
7 8  

4 9  

90 82 

273 229 

11 in 

1 12 

0 0  
0 1  
0 0  
0 0  
0 0  
0 0  

0 0  
0 0  
0 0  

0 8  

1 14 

n i  

3 0  

0 0  

0 0  

0 0  
0 0  
0 0  
0 0  
0 0  
1 0  

1 0  

4 0  

o n  
n o  

0 .. 
2 
5 
2 
5 
I) 
3 
5 
9 
5 

40 

121 
- 

f ;  
2 3  
1 1  
4 3  
3 9  
3 4  
0 7  
0 5  
2 5  

19 48 

11 
8 
2 
9 
2 
5 
8 
4 
6 

60 

207 
- 

1904-1D13.. .. 9 

1879-1913 .... 7 56 I 137 -- 
Detroit, Wayne County, Ylch. El Paso, El Paso County, Tex. 

[Lat., 42- 19' 54" N.; long., 83' 02' 51" W. Elevation, 730 feet.] [Lat., 31.47' N.; long., 106' 30' W. Elevatlon, 3.762 feet,] 
- 
55 

0 
1 
4 
3 ; 
4 
1 
4 
3 

32 

57 
.- .. 

- 
122 

5 
7 
14 
6 
10 
9 
6 

12 
11 
8 

88 

210 
- 

- 
107 

- 
52 

- 
73 

R 
2 
1 
5 
0 
3 
2 
5 
G 
3 

35 

108 
- 

- 
3G 

1 
0 
2 
2 
1 

5 
3 
1 

17 

51 

; 

- 

- 
5 

0 
1 
1 
0 
2 
2 
0 
0 
1 
0 

7 
12 
- 

2 ; ; ; 1;I 5; 

0 3 Q: 0 0  ; 2 : 
0 
0 1 0 1 2 7  
1 1 0 2 2 0  
0 0  1 2  2 
0 0  

"ij 0 H 0 1 3 0 10 4 
0 1 0 3 1  8 

8 10 I8 47 

l9 30 lo4 6 1 8 
I I 

** il-1 903....1 3 6 2s 

3 3  
0 1  
2 0  
0 2  
0 1  

0 1  
1 1  
I) 0 
0 1  

6 13 

12 41 

n~ 

151 179 

3 

3 -  

3 G  
5 4  
9 5  
6 G  
4 7  

63 62 

203 241 

7 ;  

0 ;  

1; 5 

. 

1801 ......... I 0 
1905 ......... 
1906.. ....... 1w.. ....... 1m ......... 0 
1m ......... 3 

1911 ......... 0 
1912 ......... 0 
1913 ......... 0 

1 ; 
1910 ......... o 

8 
12 
10 
l a  
13 
8 
11 
4 
1s 
9 

4 
2 
6 
6 
0 
3 
1 
4 
2 
6 

106 

213 
- 

33 

85 
- 

1MK-I9 u.... 6 

1&1-1913.. .. 8 

.... 

.... 

Erie, Ede County, Pa. 

[Lat., 42' 1' N.; long., 80.5' W. Elevatlon, 658 feet.] 

Dodge Clty, Ford County, Kanr. 

[Lat., 37' 15' N.; long., 100' 00' W. Elevation, 2,490 feet.] 

I I-- 
19 I 69 I 115 I 18 I 169 1 139 3 

0 
0 
0 
1 
1 
0 '  
0 
0 
0 
0 

8 

6 
- 

628 

40 
38 
32 
33 
36 
31 
33 
42 
46 
37 

868 

BB8 - 

5: 2 0  i 3: 
4 0  
8 3  
2 3  
4 1  
2 2  
2 1  ;i ;; 

m1 903....1 0 I 3 

n 
0 
0 
0 
0 
0 
0 
0 
0 
0 

18M ......... 0 
1905 ......... 0 
1908 ......... 0 
1901 ......... 0 
180s ......... 0 
1909 ......... 0 
1910 ......... 0 
1911 ......... 1 
1912 ......... 0 
1913 ......... 0 

1904.. ....... 
1905.. ....... 
1906.. ....... 
1908.. ....... 
1909.. ....... 
1910.. ....... 
1911 ......... 
1912 ......... 
1913 ......... 
1904-1913.. .. 

19117.. ....... 

18 &I913 ....I : 1 0 
1876-1913.. .. 3 

6 Record for June, 1883, missing. 1 Record for 1894, 1695, mnd l l G  incomplete. 
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Table of numbers of thiinderstonns recorded nt T e n t h a  Bureau statfons, by monihs and ycars. f r m  t h p  beyin.nin!i qf obsmwtions to 1913. inckisire-Contd. 

1 
1 
0 
1 
0 
0 

47 
58 
01 
49 
45 
e4 

~ l + b . ~ ~ h r . ~ A p r .  Nsy.1 I J u m  IJ izIy .  I iiig 1 Sepf.1 
1 L  

Grand Haven. Ottawa County. Plch. 

[Lal.. 3-5' N.: long., .qo 13' W. Elevatlon, 6% leet.] 

Eureka, Eumboldt County, Cal. 
[Lat.. 40° 4s' N.: long., lao 11' W. Elevstiou, 62 feet.] - 

1 

1 
0 
0 
0 
0 
0 
0 
0 
0 
1 

2 

3 

1887-1903. -..I 4 

4 
0 
1 
2 
0 
0 
0 
0 
0 
0 

7 

11 

1 40 jl 18!30-1903~..-~ 

19n.I.. ..... ..I_. 
isn! ........ _I.. 

19n7.. ....... I 190in. .... ....I 

12 

+? 
0 
2 
0 
1 
4 
2 
3 
3 

15 

29 

.... 
296 

...... ...... 
35 
36 
35 
42 
32 
48 
50 
46 

3% 

620 

4 1  

0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  

0 0  

4 1  

1 7  

0 0  
0 0  
1 1  
0 0  
0 1  
1 2  
1 0  
1 0  
0 0  
0 0  

4 4  

5 11 

33 

*4 
3 
3 
1 
3 
4 
9 
Ij 
2 

31 

68 

..... 
2 1  

o u  
0 0  
0 0  
3 0  
3 0  
1 0  
2 0  
1 1  
1 0  

11 1 

13 2 

.......... 0 
0 
0 
0 
0 
0 
0 
0 
1 
0 

1904.. ....... 
1m.. ....... 
1906.. ....... 
1907.. ....... 
1908.. ....... 
1909.. ....... 
1910 ......... 
1911 ......... 
1911.. ....... 
1913.. ....... 

iws.. ...... _ I  
1909 ........ .: im ....... ...: 
1911 ......... , 
1912 I ......... 
1813 .......... 
1906-1813.. . .! 1 

2 

1004-1913.. .. 
1887-1913 .... 

, , , , . , , . ... _ _  II 
Fort Smith, Sebastian County, Ark. 

[Lat.. 35' 22' N.; long., 94' 24' W. Elevation. 45; feet.] 
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Table of numbers of thunderstorms recorded at It2alher Bureau stations, by months and years. from the bcp'nning of obseri!ations io 191.9, inclusive-Contd. 
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[Lat., 38' 1Y N.; long., 8 5 O  45' W. E l m t l o n ,  525 feet.] ( h t . , 4 2 . W N . :  long., lOP4Y W. Elerstion,6,408feet.] 
- 

503 

- 
SI3 

3 
t i  

12 
5 
t i  
5 
3 
2 

12 
12 

66 

152 
._ .. 

3 5  1 4 j  6 1  3 189a-I903 ....I 0 13 

1 
0 
3 
3 
4 
3 
1 
5 
4 
a 

86 

39 
.- - 

41 
53 
55 
4s 
5u 
59 
53 
53 
61 
58 

634 

1,035 

1904 ......... 0 
1 m  ......... 0 
1%; ......... 1 
1907 ......... 4 
19op ......... 1 
1909 ......... 0 
1910 ......... 0 
1911 ......... 2 
1912 ......... 0 
1913 ......... 2 

1 3  
0 1  
2 0  
0 4  
0 3  
1 3  
2 4  
1 9  

8 s2 

11 66 

2 4  
1 2  
0 5  

14 37 

271 73 
I 

lwCl913 .... 0 

lR92-1913.. .. 0 
I 

1901-1913. - -. 10 

1890-1913 .... 11 
-. .- ._ 
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02 65 

249 162 

333 

40 

91 

Table of numbers of ihunderstom recorded al Weafher Bureau stations, by mmtha and years, from the beginning of observations lo 1913, dnr lus i v4on td .  

Year. I Jan.IFeh.l~ar.(dpr.131RJ..l June.[ July. i.iug.1 Sept.1 0et.lXov.l 

Ylnnaapollr, Rannapin Coiluty, Bflnn. 

[Lat., 44' 59' N.; long., 9 3 O  1s' W. Elevation, 915 feet.] 

Lynchburg, Campbell County, Va. 

[Lat., 37O 25' N.; long., 79'9' W. Elevation, 681 feet.] 

13 16 8 

35 41 2; 

38 

9s 

44 

113 

64 

116 

11 

28 25 

7 w  

1,633 L,309 I 
I 

I 
IS84-1913 .... 

_- 
1rn1-19031*.. 

1904 ......... 
1905 ......... 
lsoB ......... 
1907 ......... lsos ......... 
1B09 ......... 
1910 ......... 
1911 ......... 
1012 ......... 
1913 ......... 
w)clou.... 
187l-1913.. .. 

3 I 
0 
0 
2 
1 
0 
2 
0 
0 
0 
0 

6 

4 2  
3 3  
0 3  
3 4  
2 5  
0 7  
2 3  
0 2  
1 4  
2 2  

.. 

116 

12 

10 
I 

17 
6 
9 
B 
9 

DO 
208 

1 ~ 1  m....j 0 1 1s33-1m .... 1 
I 

1:l:llj.. ...... .I 1 w4.. ....... 
19;l.i.. ....... 
19:r.. ....... 

I 
363 

28 
40 
39 
33 
38 
41 
2.3 
.53 
38 
34 

366 

45 34 

3 2  
4 1  
i o  
0 2  

f ;  

10 1 15 

I 

I 
95 ! 49 

3 0  

0 0  
0 0  
0 0  
0 0  
1 0  
0 0  
0 0  
0 0  
0 0  
1 0  

lo  

0 
0 
0 
0 

1 
1 
0 
1 
0 

3 

13 

n 

12 2.9 

1 1  
0 3  
1 4  
2 3  
1 3  
0 3  
0 4  
1 1  
2 4  
1 1  

0 27 

21 55 

1801 ......... I 0 
1805 ......... 0 1m ......... 0 
1w)i ......... 0 
1808 ......... 0 
1 m  ......... 0 

1911 ......... 0 
1912 ......... 0 
1013.. 

1010 ......... n 

I O  ....... 

4 0 0  

0 0 0  
1 2 0  
4 0 0  
1 2 0  
4 0 0  
1 0 0  

25 4 0 

6.5 9 i 

5 0 0  
1ws ........ .! 
1 9%'. ....... .I 
19111 ......... 
1 ' 1 1 . .  ........ 
1!111 ......... I 
lYl3 ......... ! 

42 
1 4 1  

1904-1913....1 

1S93-1913 ....! I 
looclol3.... 0 

W1913.... 0 . . .  
Marqnette. Marqnette County, Ylch. 

[ht . ,  46O34' N.; long., S7@ 24' W. Elovation, 734 feet.] 

mobile, Moblle County. Ala. 
[Lat., 30' 41' N.; long., RS" 03' W. Elevation, 57 leet.] - 

1,103 

50 
i s  
87 
s7 
i 5  
i 9  
i 3  
i 3  
75 
i 4  

757 

1,920 - 

- 
27 

1 
1 
0 
0 
1 
0 
1 
0 
0 
2 

6 

33 
__ 

- 
52 

5 
R 
tl 
5 
3 
5 
4 
3 
2 
4 

43 

125 
- 

- 
60 

5 
4 
6 
3 
3 
3 
3 
2 
2 

41 

107 
- 

- 
.I.,., --- 

(I 
20 
16 
"1 
9 

11 
I 3  
14 
14 
9 

135 

35i 
- 

- 
i 6  

4 
10 

8 
9 

14 
12 
9 
ti 
S 

08 

1 i ?  

ia  

- 

- 
''9 

1 
1 
2 
1 
1 
1 a 
4 
3 
1 

18 

47 
- 

3 )  0 

u ~ I1 
o i  0 
0 0  
0 : ( I  
0 '  0 
11 0 
0 '  0 

:I 
O !  
2 ;  0 

5 1  0 

I 
1V3 i E 5  

11 ! 16 
14 ' 19 
14 ! 1s 
l l i !  l l i  

9 I 18 

:: I :: ii i ii 
124 186 

317 I 421 
I 

47 

a 
1 
3 
3 
1 

2 
4 
5 

-8 

il 

1901 ......... 0 
Ira5 ......... 0 
lmii ......... 0 
1907 ......... 0 
18cB ......... 0 
1809 ......... 0 

1011 ......... 0 
1012 ......... 0 
1913 ......... 0 

islo ......... n 

......... ......... ......... ......... ......... ......... 
19 1!110 ......... 
28 I( ipll ......... 
2.l I !  1913 ......... 
29 1Y13 ......... 

33 61 

8o j 1:: 1 lGo 

MO4-1013 .... 0 

1818-1013 .... 0 

.... 

Melilphl8, Shelby County, Tenn. 

[Lat., 35O 9'N.; long., 90" 3' 1%'. Elevation, 389 fret.] 

Montgomery. Montgomery County. Ala. 
[Lat., 32" 23'N.; long., 86' 18' W. Elevatlon, 223feet.l 

-II 8611 j 1881-1903 I I . . )  10 

- 
85 

4 
8 
0 
5 
7 
7 
6 
5 
0 
1 

a 
140 
- 

- 
117 

0 
9 
9 
5 
7 
b: 
8 
6 
ti 
9 

a 
176 
- 

- 
42 

3 
0 
3 
1 
1 
ti 
4 
1 
3 
5 

27 

69 
- 

-- 
115 

3 
IO 
0 

11 
8 

1" 
5 
4 
I 
8 

73 

IS 
- 

- 
191 

6 
10 
11 
10 
E 
17 
l? 
14 
10 
13 

115 

309 
- 

- 
216 

s 
11 
I 1  
I 1  
13 
5 
lG 
I 1  
10 
10 

114 

330 
- 

- 
1 s.3 

17 
S 

10 
S 
8 

11 
8 
7 

14 
IO 

101 

989 
- 

- 
18 

1 
0 
2 
3 
2 
3 
3 
1 
0 
0 

14 

3? - 

0 
2 
? 
5 
4 
0 
4 
0 
2 
3 

UoClDU ....I 17 80 

1Es?-1913 ....I 40 1 55 

Y 

109 
- 
Milwaukee, Mllwaukee County, Wlr. 

[Lat., 43.2' N.; long., 87' 54' W. Elevatlon. 681 feet.] 

Nantucket, Nantucket County, Mais. 

!I [Lat- 41' 17' N.: long., i O e  00' W. Elevatlon, 121 feet.] 
- 
134 

8 
7 
4 
3 
0 
4 
2 
0 

11 
6 

67 

191 
- 

-- 
188 

8 
10 
5 
9 
8 
5 
2 
5 
4 
8 

64 

232 
- 

167 I 125 1 
7 7  
7 10 
4 9  
8 5  
5 1  
3 5  
4 s  

11 102 

21 
15 as 
22 
21 
a0 
80 
23 
211 

rn 
416 

m 

- 

........ ....I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

5 
1 
1 
3 
2 
3 
2 
0 
? 
1 

0 0 0  
0 0 0  
0 0 0  
8 0 1  
? 1 2  
0 0 0  
1 3 2  
0 1 3  
0 0 2  
0 2 1  

6 7 11 

Q 10 IS 

......... ......... ......... ......... ......... ......... ......... 

......... ......... 
0 

6 43 101 
17 I 35 

874 I 1304-1913.. .. 
1,213 Mi-1913 .... I/ 80 

31 
. . .  

1) Record for 1876,18i9, ISSO. 1881,md 1883 missing. 11 Record for 1871 and 1872 apparenllg Incomplete. 1 4  Record lor 1881 and 1893 inromplete. 
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Table of numbers of thunders tm recorded at Weather Bureau stations, by months and years, from the beginning of observations lo 1915, Cc1iisiva-Cont.d. 

_- 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
u 
0 

1s1-1903.. .. 
1904.. ....... 
1905.. ....... 
1%. ........ 
1907.. ....... 
I'm. ........ 
lW&. ....... 
1010.. ....... 
1911. ........ 
1913.. ....... 

'a 

'i 
16 
I I J  
10 

9 

83 

IS? 
- 

-- 
121 

10 
13 

r l Y  
R D  
3 3  

I 

!! 
S i  

14 

91 

212 

1 

1904.. ....... 
lgi15 ......... 
1906 ......... 
1937 ......... 
1908.. ....... 
1 m . .  ....... 
1910. ........ 
1911 ......... 
191y ......... 

2 

1 I 1 
I 0 0 . 2 

........ 
1:IOR.. ....... 
1907.. ....... 
1!Ws ......... 
1!W ......... 
18iU ......... 
1911 ......... 
1912 ......... 
1913 ......... 

8 I 
0 1 1 
0 1 
0 i 1 
11 i 1 
1 . 0 

I 

1873-1903.. .. 1 

1904 ......... 0 
lsoj ......... 0 
1908 ......... 0 
1907 ......... 1 
190s ......... 0 
1909 ......... 0 
1910 ......... 0 
1911 ......... 0 
1912 ......... 0 
1913 ......... 1 

1004-3013 .... 8 

1873-1913 .... 3 

9 

0 
0 
0 
0 
1 
0 
0 
1 
1 
1 

4 

13 

149 

11 

10 

213 

111 

4 6  
9 5  

5 
4 1  
7 6  
4 2  
I 4  
5 3  

4 
6 9  

6 4 4 5  

156 

46 

3 

4 
6 

2 

3 

17 I 5 

1 0 0  
1 1  1 
0 1  0 
0 1  0 

a i  : 
l !  1 
0 1  0 2 0 0  

29 

7 

73 

3 3  
3 4  

51 
1 5  
2 5  
1 3  
3 5  
5 4  
5 4  
2 2  

1m4 ......... 
19E ......... 
1006 ......... 
1an7 ......... 
190s ......... 
19113 ......... 

0 
0 
n 
I1 
0 
1 

13 

47 

1 3  
3 2  

1 4  
1 2  
1 0  
2 5  
0 4  
2 5  
0 1  

35 

108 

a 3  

0 0  
0 0  
0 0  
0 0  

0 1  

0 1  

- 
Year. Jan. Feb. Msr.  Apr. MIS?. June. July. Ihux Sept. Oet. Nov. Dee. Tear. 

-___.___ 17 I I 1 1 1 . 1  I I I I 
New York, New York County, N. Y.  

[Lat., 40'43'N.; long., 7.1' 00' W. Elevation. 314 feet.] 

Norfolk, Norfolk County, Va. 

[Lat., 3 V  51' N.; long.. ici' 17' 1%'. Elevation, 91 fort,.] 

- 
557 

30 
36 
37 
30 
25 
1s 
15 
2B 
35 

231 

Ml 

m 

- 
Nashville, Davidson Connty, Tenn. 

[Lat., 36' 10' N.; long., 86'47' W. Elevation, 546 feet.] 
- 
181 

6 
8 
6 
7 
8 
5 

10 
4 
4 
8 

66 

3 3  
- 

- 
271 

12 
8 

10 
7 
7 

15 
13 
10 
S 

12 

108 

373 
- 

_- 
23 

0 
3 
0 
2 
2 
1 

.1 

0 
2 

15 

3s 
- 

- 
36 

3 
2 
tl 
3 
4 
1 

-I 
4 
2 
0 

30 

66 
- 

- 
11 

0 
1 
U 
0 
0 
1 
0 
3 
1 
1 

6 

17 
. 

- 
537 1855-1003 ....I 2 I 6 

- 
OS 
, 

ti 

5 
2 
P 
ti 

69 

I 57 

I 

I 
l a  1871-1903 16.. I 24 in; I 25 

10 ! 4 

:! -; 
11 ' 4 

10 : 2 

.i I U 
li: 3 
s .  1 
8 3 
t i ,  4 

78 I 87 
I 

195 1 52 
. ._ -. . 

1,311 

57 
J i  
li? 
52 
4Y 
60 
75 
5s 
5s 
4s 

666 

1,917 

49 
15 
39 
44 
34 
38 
37 
39 
37 
44 

2 1  9 

5 ,  0 
7 '  6 
4 .  ti 
1 1  11 
6 1  1 
48i 69 

142 1 197 

1wW-1B U.... 7 . 19 

1871-1913 ...I 31 I 73 

1904-1813 ..... 2 / 8 

1695-191 3....1 4 I 14 

4w 

913 

New Eaven, New Haven County, Conn. 

[Lot. 41' 18' N.; lmg. 72' 50' W. Elevation, 106 Ieet.] 

Northield, Waahlngton County, Vt. 

[Lat., 4.4' 10' N.; long., 72' 41' \V. Elevatinn, S70 feet.] 
-c_ 

35 

1 1 261 

3 1 Y39 

37 1,249 

2 67 
4 6; 
0 ti9 
5 i 5  

0 74 
4 s1 
1 WJ 
2 79 

81 744 

53 1,W3 

- 
a0 

0 
0 
0 
2 
2 
0 
2 
1 
2 
4 

18 

33 
- 

- 
113 

6 
6 
8 
6 
4 
3 

7 
4 
3 

40 

102 

a 

- 

- 
0 

0 
0 a 
2 
1 
2 
0 
1 
0 

6 

11 

n 

- 

- 
89 

- 
9 

0 
2 
0 
1 
0 
1 

1 

7 

16 

n 

; 

- 

- 
307 

2 3 .  n 
3i 
21 
20 

24 a 
30 
8 .  

248 

510 

ia 

- 

11 1 

:I x 01  1 

0 :  n n 1  1 
O i  0 
O i  0 
0 1  n 
u n 
01  2 

0 '  4 

1 :  5 

61 

6 
7 
D 
4 
4 
2 
4 
G 
r j  
I 

49 

6 
12 
7 
7 
5 
3, 
; 
8 

10 

4 
0 
3 
4 

2 
2 
3 
4 
2 

n 

I/ 71 2l ? i  I 8 

74 

163 
- 

24 

69 110 

New Orleani. Orleami Parlsh, La. 
[Lat. 39- 58' N.; long. 90' W' W. Elevation, 51 Ieet.] 

North Platte, Lincoln County, Bebr. 
[Lat., 41' i)S' N.; long., lWm 45' W. Elev:ition, 2.821 feet.] 

I I  
195 

11 
9 

12 

11 
12 
17 
7 
8 

12 10 

261 230 

19 10 

17 
14 
16 

19 
15 

1Si1-1903.. .. 
lW4.. ....... 
1905.. ....... 

1871-1903 .... 
1904 ......... 
1m.j.. ....... 
lay) ......... 
1907 ......... 
190s.. ....... 
1mo ......... 
1910.. ....... 
1911 ......... 
1912.. ....... 
1913.. ....... 
1004-lSl3 .... 
1871-1913 .... 

I .  

0 

0 
0 
0 
n 
0 
0 
n 
0 
0 
0 

3 4  

3 5 11 
2 5 4  
3 8 9  
1 3 8  
1 7 5  
6 9 11 
7 6 10 

lRllll.. ....... 
1Rll7.. ....... 
I*)*. ........ 
l!h)o.. ....... 
1910.. ....... 
lYll.. ....... 
1912 ......... 
1913.. ....... 

10 Record for 1871 and 1812 hconplek 
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Table of numbers of thundfrstornis recorded ut IIPathn Bitrcm slatiom. by inonihs and years. fmm the beginning of obam&ma to 1913, incl&ve-Contd. 

1904.. ....... 
1905.. ....... 
193.. ....... 
1907.. ....... 

r 1WS ......... 1m.. ....... 
1910.. ....... 
1911 ......... 
1912.. ....... 
1913.. ....... 
1904-1913.. .. 
1891-1913.. .. , 

1904 ......... 1m.. ....... 1m.. ....... 
1Wi ......... 
1WX ......... 
1908 ......... 
1910 ......... 
1911 ......... 
1913 ......... 
1913.. ....... 

0 
n 

1 . 2 

0 I i l  
0 !I 

0 I 10 

0 i  0 

Tear. 1 Jan. IPeh.lYar IApr.iMay.1 June.( July. b u g  I Sept. I Oct.lNov.1 Dac./Year. 
.... -. ....... - 

Pensacola, Eacambia County, Fla. Oklahoma. Oklahome County, Okla. 

I feet .1 vatinn. 1. [I&., anD 25' N.; long., 87' 13' 

isw-im .... I :, I 21 I 31 I ?o I 40 I rd 
.. .... - . . . . . .  - .... -. .... .. 

' 8 .  

'. Elevation, SRfwt.1 
. - 

17 3 
1s 3 

251: 95ti 1 143 31 
, ,  

1891-1m ...J 40; 

45 
45 
lii 
34 
61 
4!l 
3 
34 
.I 3 
42 

448 

' ss5 

0 I 13 431 

G 109 

0 3 76 
2 1  69 
3 ? 71 
1 1  I 
0 2 76 

11 18 814 

20 31 1,245 

~n SI 

1 1  

I 
I(lilI _ _ _ _ _ . _ _ _ ~  :; j 
1rll.j. ....... .' :: : 
l!illli ......... Y 

Llllh.. ....... " . 

1.110.. ....... 

]!,I!;. ....... _i ;I I 
i!wi ........ .I i j 

1!.11 ......... I ; I 
1!.1? ......... 1 I 
t111 ......... I 1 1 

10 
7 
14 
14 
10 
11 
1.1 
15 
1; 

n 

n 

n 
( I  

0 
0 
41 
11 

1 
n 

3 n 
3 1  
I 1  I1 

.i 1 
? I  
? I) 
3 I) 

a n  

'I 
11 
5 

11 
7 
n 

5 
11 
fi 

I 

53 1 17 I 87 61 

Oi 166 134 ' 104 

Omaha, Dougllas County, Eebr. 

[Lat., 41' lti' N.: long.. ::So 56' W. Elevation. 1.11.?2 feel 1 

Philadelphia, Phlladelphla County, Pa. 
[I.:&, :W.57' N.; long.. i5' 18' W. Elevation, 117feet.] 

- 
3s 

1 
1 
1 
n 
? 
1 
0 
1 
1 
3 

12 

50 
- 

- 
76? 

31 
51 
33 
$3 
?S 
18 
24 
47 
3.3 
28 

319 

1,m 

. .  

4 

n 
I I  
1 
0 
I! 
0 
I1 
II 
U 
IJ 

1 

5 

- 
10 

1 
3 
2 
0 
C 
3 
1 
11 
9 
? 

12 

31 
__ 

- 
12 

0 
1 
0 

0 
1 
0 
0 
1 
0 

3 

15 

n 

- 

- 
3 

1 
0 
0 
I1 
0 
0 
0 
0 
0 

1 

4 

n 
1973-19 c3....( 0 1 1 4 5  1 7 

! )  n 
I /  1 
.> 1 

2 II 
I '  1 
1 :  3 
1 j II 

.:,. I )  
:; : 1 

27 ! I 

II 

951 

53 
51 
54 
51 
51 
5s 
32 
4': 
51 
4; 

4)3 

1,450 

II 0 ...... 
I'lllli.. ...... ......... 
1-1s ......... : i '  i l ,  ? :  2 
l!vl:1 .......... 0 .  2 '  I1 3 
l!ll'1. ... . ____ :  I1  I 1 . I . s 
1!111 ........ .I i l  1 : .' 

131'3. ........ I I1 : 1 I I1 ; 3 
i!iiz ......... : 1) . 2 i ! 

" I .  

?901-1913....1 1 . 8 14 : 22 19OCDU .... 1 ! 3 

1873-1913 .... 1 ! 7 

9s i 90 

Oswego, Oswego County, IT. Y. 
[ I d . .  4 3 O I S '  N.: long.. iP S5' W. EIPvntion, 33in fret.] 

Phoenix. Par icops  County, 1Lrlz. 

[l.:rt.,:W?s'N.; long.. ll2OW W. 1':lev:itinn. l,lOSfeet.] 
..... -- 

s3 I 51: 

- 
181 

29 
48 
23 
a4 
39 
40 
25 
35 
38 
31 

332 

513 

- 
s 
1 

I)  
? 
i 
II 

n 

1 
I I  
I 

13 

21 

-__ 
10 

II 
1 
0 
? 
1 

2 
3 

n 

a :  

14 

34 

1El-1 m....l 3 I 3 4 '  0 

n o  

i n  
o n  

3 0  
I1 0 

1 3  

ii i 

q l  6 - .  
11 i 1 

: I  ; 
2 1  2 
1 1  1 

11 1 13 

13 I 19 
......... 

! 
1on.i ........ _I 
19115.. ....... ( 19'K.. I 
1907 ......... I 
190s.. ....... I 
inn(l.. ...... .! 
1911. ........ 
1'112. ......... 

..... .! 

......... iutn 1 
1913 ......... ~ 

1 
7 
1 

I) 

? 
II 
0 
I I  
I) 

n 

11 
I I  
I1 
I1  
I1 

I 

I 
I1 
I1 

lW4.. ....... 
1m ......... 
IBOG ......... 
iw7 ......... n I n 
19119 ......... 11 i I I  

igin ......... ,f I R 
0 I . : 

law.. ....... 
1911 ......... n I 
1912 ......... 
1913 ......... 1 . I) 

1904-1913 ....I 1 ' 6 I 11 

ISSO-1913 ....: 2' 8 17 

? 6 !  Z 1  0 

4 1  I i I 3 
._ .... 

157 1 1s1 

Palest!ns. Amlcrson County. Tsr. Pierre. Hughes Coanty, 8. Dak. 
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IW5 ......... I 2 ! #I 
1% ......... ? I  1 
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1m ......... 1 ! 3 
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38 
1 
33 

~ ~ ~~~~ 

l!>'!k ......... : ( I  . o 
I!lnn.. ....... I II ! 0 
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i ~ i  ......... I 11 . n 
1912 ......... I II I n 
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- 

17 Jannzr:. in .lime. inrlnsive. 11191. missinp. 
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Table of numbers of thundwslonns recorded at Weather Burem s t a t i m ,  by months and ycara, f m m  the beginning of obatrvatitm to 1918, Celurivc--Contd. 
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0 0  
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6 0  
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.... 0 
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0 
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II Portland, Alnltnomrh County, Omg. Pittsburgh, Allegheny County, Pa. 
[Ut., 40'32' N.; long., So' 02' W. Elevation, 842 feet.] 

______-. 
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le00 ......... 
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Pueblo, Pueblo County, Colo. 

[Lat., 38' 18' N.; long., 101' 36' W. Elevation, 4 , W  feet.] 
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1906 ......... 
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8 

10 

90 

215 

2 
0 
1 
0 
0 
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38 Told lor 331 days. 
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Table of numbers of thunderstorms recorded at Teather Burtan stations, by months and years, from the beginning of observations to 1915, inclusive-Contd. 
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Table of numbera of thunderatom recordcd at Weather Bureau atatiolu, by months and years, from the beginning of obacsaatiom to 1915, inclusivc--Contd. 
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-. . 

S a n k  Fe, S a n k  Fe County, N. Max. 
[Lat., 35' 41' N.: long., 105O57'W. Elevation, 7,013 feet.] 
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35 1!110 ......... i 

1911 .........I 
1M1' 

y ;  I/ ......... 
53 I lYl3 ......... I 

I 

lvo4-1913. ... 2 

189%1913. ... 3 

Sandu&y, Ede County, Ohio. 

[Lat., 41- 25' N.; long., 82' 40' W. Elevation, 629 feet.] 

Savannah, Chatham County, Qa. 

[I&., 32' 05' N.; long., S1" 05' W. Elevation, 65 Ieet.] 
- 

7 

3 
0 
0 
0 

0 
0 

0 

8 

10 

n 
n 

n 

- 

- 
91 

3 
8 
6 
3 

11 
(I 
I 
8 
4 
5 

61 

153 
- 

- 
32 

3 
3 
2 
6 
3 
1 
6 
7 
4 
5 

40 

It? 
- 

- 
1s 

1 
1 
2 
2 
0 
0 
1 

; 
16 3 

34 
- 

- 
3 

0 
0 
0 
0 
1 
3 
1 
0 
0 
0 

6 

8 
- 

__ 
72 

2 
7 
2 
4 
5 
2 
4 
1 
7 
3 

37 

109 

__ 
2t42 

17 
1s 
17 
19 
12 
11 
17 
11 

Y 
21 

152 

434 
- 

__ 
77 

5 
8 
9 
8 
5 
1 
ti 

10 
14 
3 

69 

116 
- 

_- 
4 

0 
0 
0 
1 
0 
0 
0 
0 
0 
0 

1 

5 
- 

134 131 85 142 I 214 1,179 

66 
ti5 
ti7 
i7  
59 
51 
56 
51 
57 
58 

606 

1,585 

18ili-1903 I.. 15 

1904 ......... 1 
1005 ......... 0 
l9lZi ......... 1 
1007 ......... 0 

19m ......... 1 
1910 ......... 0 
1911 ......... 0 
1914 ......... n 
1913 

isns ......... 3 1 ......... I 1  

273 

19 
9 

11 
21 
13 

6 
111 
12 
11 

122 

395 

i n  

3 
9 
9 
S 

3 
6 
R 

10 

I1 7 

S 
9 
9 

10 
7 
6 
4 

12 
10 

in  
5 
5 

13 
3 
6 
6 
5 
6 

11 
8 

0 
1 
1 
1 
0 
0 
0 
0 
0 
1 

UO4-1813.. .. 7 

1884-1913.. .. 12 208 7 4 1  216 1 6 7  132 
--- 

4 

13 
- 

211 1 315 

San Franclrco, Ban Frandsco County, Cal. 

[Lat.. 37. I' N.; long., 122' 26' W. Elevation, 155 feet.] 

Seattle, King County, Wash. 

[Lat., 47' YS' N.; long., 123- 30' W. Elevation, 125 feet.] I1 

0 0  
0 0  

0 0  

0 0  
0 1  0 

:I : 

- 
1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1 

5 

0 
0 

0 

1 
0 
1 
0 
0 

2 

1 

n 
n 

- 

0 I 39 
7 1  1 0  5 
1 0  

n 
0 2  
I I  1 

V 8  l i  

16 I 18 

3 1 1 

0 
0 
0 
0 
0 
0 
0 
1 
0 
0 

1 

2 

3 

0 
0 
0 
0 
0 
0 

0 
0 
0 

0 

3 

n 

- 

!I 3" 
0 1  1 

0 
' 0  

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 2  
0 7  ;I l; 

i:oCivia .... 1 

ml-1913.. .. 3 
4 1  

5 1  

0 

3 

0 

1 

aa Record for Deeemtm, 1881, and from June, 1883, to November, 1881, inclusive. mislug. 
'1 R w r d  begh with July. 1LIRs. 

=Record for 1976 and 1877 incomplete. 
-Record begins with Yap, 1893. 
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Table ofnumbers ojihrinderstorm recorded at Teather Biireaic stations. by months and years, from thc beginning ofobservations tu 191.9, ineluSive--Contd. 
. 

0 
0 

1 

1 
0 

11 

___--- .-- 

I I I I I I I I I I I I )  Year. Jan. Fcl). Mar. Apr. Slay. June. July. Aug. Sept. Ort.!Nov./ hc.1 Tear. 11 Year. Jan. Feb. Mar. Apr.May. June. July. Aug. Sept. Oct. Nov. Dw. Yesr. I I. I I I 

6 7 %  

123 
114 

0 9 4  
2 9 5  
o n  

17 
0 9 4  

91 
101 

1 8 2  

6 0 4 4  

1,709 

21 

87 

48 

23 

2 2  
4 5  
1 4  
0 4  
3 2  
3 2  
1 1  
6 1  
3 3  
4 2  

26 

49 
-- 

0 '  

0 0  

1 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 0  
0 1  

0 
0 0  

1 1  

1 1  
-- 

10 

a 

18 

10 

1 0  
0 0  
1 1  
1 0  
0 0  
2 1  
0 0  
0 0  
1 4  

8 8  

18 

. a  

-- 
1 3  

0 0  
1 0  
2 0  
2 0  
0 1  
0 0  
0 0  
0 0  
0 1  
0 1  

6 3  

6 6  

10 

16 

6 7  

0 0  
3 2  
0 2  
0 0  
0 0  
0 1  
0 1  
2 0  
1 1  
4 0  

1 

14 

1913 ......._. 
1804-1913 .... 
,lsWl913 .... 

0 0 

0 0 

0 0 

Sloux Clty, Woodbury County. Iowa. 

.; long., 90" 34' W. Elevation, 1,135 feet.] [Lat., 42.29' 

0 

1 '  
0 .  
0 .  
2 
0 
0 ,  

2 '  

1 1  

6 1  

7 1  

O 1  

- 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

3s I 1901 .........I 3 
15 II 190.5 ......... 0 

1 
0 
0 
1 
0 
0 
0 
2 
0 

I O  

a0 
17 
18 
11 
16 
18 
18 
14 

31 26 
2 i P  
27 19 
2 3 2 3  
13 22 
16 17 
% a 3  
21 21 
22 17 
26 19 

17 
15 
11 

9 
7 
0 

17 

m 

3 
3 
2 

1 
0 
7 
5 
4 
2 

a 
1905.. . . . -. . . 

loll... .. . . . . 
1912. .. . . . . - ./ 
1913.. . . . . . . . 

0 0  
0 1  
1 0  
0 0  
0 0  
0 1  
0 1  

1#04-1913....~ : 1 : I 6 
3890-1913.. . . 18 

1904-1913 .... 10 13 81 88 07 I 164 &29 8lO 131 a 4 

1~90-1913..../ 24 1 33 1 54 I 83 1156 1 314 I 383 I401 1 210 1 4 1  1 9 

Tatoorh Inland, Clallam County, Wash. 

II [Lat., 48' 23' N.; long., 124O 44' W. Elevation, 88 feet.] 
Spokane, Spokane County, Wash. 

[Lat.. 47'40' N.; long., 117" 25' W. Elevation, 1,939 feet.] 
- 

2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

2 
- 

- 
0 

3 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 

3 
- 

- 
3 

0 
0 
0 
0 
0 
0 
0 
0 
2 
0 

2 

6 
- 

- 
(41) 

. 6  
8 
8 
3 
1 
1 
1 
3 

10 
10 

1 

94 

1 

0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

1 

2 
- 

0 
1 a 
0 
0 
0 
0 
0 
0 
1 

4 

1904.. . .. . -. . 
1 m . .  . .. . . . - 
19w.. . -. . - -. 
l9Oi _..._. - .. 
19w ._... . . . . 
1909 ..... _... 
le10 _.__. -. . . 
1911 ._.._. ..- 
1912. _ _ _  _.... 
1913 ._._.. -. . 
1004-1913.. ..I I 

SprlngIleId, Sangamon County, Ill. ii Toledo, Lucas County, Ohlo. 

[Ut., 41D40' N.; long., 83- 34' W. Elevation, 828 feet.] I I/ [Lst.. 39'48'N.: long.. 89'39' W. Elevation, 644 feet.] 
- 
57 

1 
2 
2 
3 
3 
5 
6 
1 
4 
4 

31 

88 
- 

- 
1.92 

4 
7 
9 
8 

15 
0 
8 
1; 

1: 

79 

261 
- 

- 
21s 

0 
ti 
6 
9 

10 
11 
11 
8 

12 
5 

87 

305 
- 

-_ 
23 

0 
0 
1 
0 
2 
4 
2 
3 
1 
3 

16 

39 
- 

- 
7 

2 
0 
1 
0 
0 
0 
0 
1 
0 
0 

4 

11 
- 

- 
32 
3 
1 
0 
4 
4 
0 
0 
0 
0 
2 

14 

46 
- 

- 
139 

3 
6 
5 
2 

11 
8 
4 
6 
6 
3 

64 

193 
- 

- 
194 

5 
5 
9 

11 
6 

10 
4 
6 
7 

IO 

13 

267 - 

- 
111 

6 
4 

10 
2 
8 
7 
3 
7 

1; 

64 

175 - 

(198 

a14 
31 
4a e 
41 
47 
31 
41 
46 
48 

41 

1,= 

lsXLlrn....' 3 

1904 ....--... 0 
1w)6 ......... 0 
1wi ......... 1 

1 m . .  . . . . . . . 
1910.. . . . . . . . 
1911 ...._.... 1 
1912 ......._. a 
1D13 .__...... 1 

1iO 

6 
10 
10 
8 
8 
9 
7 
6 

13 
14 

01 

261 

10 6 

0 0  
1 0  
0 0  
0 1  
1 0  
4 0  
1 0  
0 0  
2 0  
0 . 0  

9 1  

19 7 

45 101 

6 4  
4 6  
0 5  
: 2  
2 ;  
3 4  
4 G  
2 s  
5 3  

38 I 4  

83 155 
- 

42 19n4 .__...-.. 0 
0 
1 
1 
0 Ij 
0 

O I  
8 i  

1 
0 
0 

6 

19 
- 

1904-1#13.. . . 10 

1&90-1913.. .. 13 10 I 1,525 1871-1013 .... I s  
Springhld .  Qreene County, lo. 

[Ut., 35' 12' N.; long., 93' 18' W. Elevation, 1,324 frrt.] 

Topeka, Shawnee County, Kana. 
[Lat., 39O 3'N.; long., 95" 41' W. Elevation, 983 feet.] 

ISSbl 903....I 2 I 4 31 58 1106 I 100 I 91 I 09 I 51 I 26 I 4 4 

0 2  9 0  
0 4  1 0  
0 3  1 0  
3 6  0 1  
0 3  3 0  
1 3  3 1  
0 0  0 0  
1 2  2 0  
0 1 '  1 0  
0 3  2 '  0 

00 77 60 80 88 8 1 
181 I 1X 1 111 1 55 1 

26 I 6 

- 
576 

62 
47 
47 
68 
50 
58 
46 
63 
47 
44 

613 

1 , m  - 

__ 
10 

1 
0 
0 
0 
0 
1 
1 
0 
0 
0 

19 3 

- 

- 
21 

2 
0 
1 
1 
3 
2 
0 
1 
2 
2 

14 

35 
- 

I I 
8.1 ' l 9 n l _ _ . . _ . _ _ _  i 0 
60 I im _______. . I  o 

14 I B 
9 :  6 
8 11 
B 10 
8 8  

13 2 
7 9  
8 7  
9 10 
6 6  

1 w  ____.___. 1 
1905 ......_.. 0 
190: ......... 1 
1907 ......... 3 
l9aP ....-.... 0 
1 m  ......... 3 
1910 ......... 0 
1911 ......... 0 
1912 .____.___ 1 
1913 ......___ 3 

l0M-1913 .... 18 

1888-1913 ....I 22 
I 

6 5  
8 1  
6 0  
8 3  
0 2  
5 2  
7 2  

Record missing from August, 1.988, to November, lWn, inclusive. 
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Table of nuder8 of thundcrslonns recorded at Weather Bureau stalioru, by mn.onths und years, jrom the beginning of o b s e r m h n i ~  tu 191J. .inclusive-Concld. 

1904. ........ 
1W.5 .......... 
1908 ......... 
1907 ......... 
1908 ......... 
1900 ......... 
1910 ......... 
1811 ......... 
1912 ......... 
1913 ......... 

- ____ 
I " '  I :  

Yr:ar. 1 Jnu. IFaL. XIar. Apr .  M3y. June. J!ily. 1Aug.j Scl,L.j Uct./Kor./ Doc./ Tear. 
.............. I l l 1  -- i I ;  ............... I i . 

Wllllston. Wll l lams County, B. Dak. 

8 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
u I1 
n o 

14 

2s 

2 0  

1 1  
1 0  

4 

9 

n o  
n o  

~ e s r .  I Jan. IFeb./Yar.lApr.k.I Juue.1 July. 1.4ug.l sept.1 Oct./Nov.j a;./ I-wr. 
-~ _ _ _ ~  ....... 

Vlcksburg, Warren COUntp, Mar. 
[Ltrt., 32' 22' N.: long., 90' 53' W. Elevation, 247 feet.] , 1,w; feet.] 

... ..... 

1 u  
2 0 '  

u 0 '  
3 0 i  

; :: 
1 o \  

18 2 ' 

_- - ._ . - 

. _._ 
937 

ti9 
54 
58 
61 
(19 
w 
0; 
ti0 
S? 
so 

668 

1,605 

___ 

0 3 7  
o m  
0 211 

0 617 

1s 47 j 11.1 

2 a ,  7 
0 2 '  ti 
0 1 I..... 

-- 

18U-1903.. ... 19 

1 
0 
0 
2 
1 

2 
3 
2 
0 

11 

30 

n 

....... i ....... 1804.. 
190.5.. 
19UO. ........ 
19Oi.. ...... .! 
1Y118.. ...... _ i  
191n.. ....... I 
l Y l l  ........ .I 
1912.. ..... ..! 
1913.. ........ 

1909.. .... ...I 

Y 3 1  E 
4 

i o  16 
11 4 ti 
8 :  9 
8 %  

13 12 
1" 8 
12 10 
11 13 
18 1s 

1904.. ....... 
1905.. ....... 
1908.. ....... 
1907.. ....... 
190s.. ....... 
1809.. ....... 
1910.. ....... 
1911.. ....... 
1912.. ....... 
1913.. ....... 

7 !  
1" 1 
9 

11 
ti 
9 
5 

14 
11 

0 
U 
0 
0 
0 
0 
U 
0 

0 :! 
-. 

19041913.. .. i 
1s;-1913 ....I 

__ ___  -. - 
Walla Walls, Walla Walla County. Wash. 

[Lat., 46" 2' N.; long., 116' 20' W. Elevation, 1.01w) feet.] 

Wilmington. New Hanover County, N. C. 
[Lat., 34" 14' N.; Img., :io 5i' W. Elevatinu. 7s feet.] 

- 
1,138 

r i  

72 
48 

51 
6.1 
i o  
5 i  
111 
37 
M 

611 

1,QO - 

- 
4 

0 
I1 

0 

1 
0 
0 
n 
0 

1 

3 

n 
n 

- 

- 
1u 
0 
0 
1 
0 
U 
U 
U 
0 
0 
U 

1 

11 
- 

................. 

3 1 17 

2 0  
0 3  
I1 3 
I1 2 
0 0  
0 0  
0 I) 
u s  
1 1  
1 2  

lSs61 m....[ 0 I 0 1 S i l - 1 ~ ~ . . . . !  115 21 
1 1  

1904 ......... I 1 . 2 

1Y117 ......... 1 
l9US .......... u (I 

lY l0  ......... I 1 . 3 
1911 ......... I I1 I1  
11112 .......... 1 ! 2 
1913 ........ ., I 1 :  1 

1W.j ......... 1 u i 1 
1YUti ......... i u ! 3 

I I J  

lull0 ........ .! (I I s 

I 
1904-1913 ....I 4 . 15 

1871-1913.. ..I 20 j 39 

44 I 12 

; 
0 ;  0 
2 .  u 
2 i  3 

8 ! 2 
0 , (I 
I J  , 0 
IJ ~ I J  
4 ! 0 

15 ' 4 

59 16 
I 

O i  

II ! 

IJ j 
II : 
11 
0 '  

0 '  
I1 
I1 ' 
0 ,  

12 
a 10 

14 
a :i 

5 

1; 
15 

1:: i 
' I  

1' I 
10 j 
10 O 1  

ii 

1U i 
1" I 

.I ' 

IY : 1: j 
l B !  , j  
1:3 14 : 
1 4  i 1IJ I 
s 1:' . 
I I !  

t i  111. 

- -  
1.1 I 1u I 
s :  I U !  

13 ' 12 

l8lU-l913.... 0 0 

lSEi&1913....l 0 

Warrhlngton, D. C. 

[Lat., 3S0 51' N.; long., 77' 3' W. Elevation, 1 1  feet.] 
Winnemncca, Humboldt County, Bev. 

[L :b t . ,  41)' 5s' N.; long., 117' 43' W. Elevation, 4;%1 feet.] 
- 
27 

0 
1 
1 
1 
1 
1 
3 
5 
1 
2 

17 

44 
- 

, I  

52 I 143 

2 1  3 
4 8  ~i 5 
a !  4 
1 ;  6 

3 3 i  48 

85 I 191 

1 

0 
0 
0 
0 
1 
0 
0 
0 
0 
0 

1 

2 

2 
P 
I 
li 
4 
(I 
2 
8 
$ 

33 

I 
1904.. ...... - 1  

1uu5.. ...... 
1YlJli ......... 
19Oi ......... 
1:1os.. ....... 

1911. ........ l9lU 

1912. i 
19ly. ......... 
1904-1913.. . 

1w9 ......... I 
......... i ........ 

0 i  

0 i  
0 ;  

O I  

0 1  
I 

O i  

1904 ......... 
1905 ......... 
1906. ........ 
1907 ......... 
1801) ......... ....... 
1912.. ....... 
1913 ......... 

0 I 18 
17 

6 
:I 18 

142 

Wichita, Ssdgwlck County, Kans. 
[Lat., 37O 41' N.: long., 97' W \V. Elevati~li, 1,355 lent.] 

134 I 137 i 131 I 12ti I 3 1  4 1  3 1  769 
I .  

79 

5 
8 
I 
8 
5 
3 s 

10 
4 
3 

61 

110 

6 
4 
6 
2 
3 
7 
3 
5 
7 

i 3  

4 
5 
3 
1 
0 
4 
0 
2 
1 
1 

1904 ......... 
1905.. ....... 

....... ....... 
1911 ......... 
1912.. ....... 
1913 

.... 

.... 
_. 

a For 11 months. 

27 I 10 I 1 j 531 

70 1 14 j 1 1,300 
I 

3 Record for January and February, 1572, misslug. Record begins with July, 16% 
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